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Age-related changes in rodent myocardial perfusion reserve in res-
ponse to adenosine: longitudinal follow up with ASL-MRI
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Introduction: In clinical routine, myocardial perfusion MRI is generally
performed with a stress/rest protocol using adenosine as a stressor to visualize
ischemic risk zones in the myocardium. Changes in the vasodilator responses
to adenosine with age have been reported in the rat thoracic aorta and the iso-
lated-perfused rat heart. This study assesses the effect of maturation on the
vascular relaxant action of adenosine in vivo on rats.
Methods: We used a fast imaging procedure (cine-ASL) to non-invasively
quantify myocardial blood flow (MBF) and myocardial perfusion reserve
(MPR) at rest and during adenosine-induced stress. Adenosine was injected
via the tail vein at a rate of 420 μg/kg/min. MBF and maximal MPR were
monitored on 10 healthy Wistar rats at 4.7T, from young to mature rats at five
different time points during growth (2, 8, 10, 13, and 15 months).
Results: Myocardial perfusion was measured in a region of interest cov-
ering the entire myocardium. No statistical differences in mean group MBF at
rest were found across time (5.3±0.6mL/g/min). MPR, defined as the ration of
stress MBF over rest MBF, was 2.3±0.3 at M2, 2.2±0.4 at M8, 2.0±0.5 at
M10, 1.7±0.3 at M13, and 1.7±0.2 at M15 (Fig.1). In rats, maximum MPR to
adenosine was found to be at early stage of growth, while a continuous
decrease in coronary response was observed as the animals became mature
(significantly different at M13 and M15).
Conclusion: This study focuses on age-related changes in coronary
response to adenosine as an infused vasodilator. These changes might be due
to alterations in the adenosine receptor sites and a decrease in vascular elas-
ticity. Such measurements give more detailed insight into changes of rodent
coronary reserve occurring with growth and are of interest for studying myo-
cardial stress response in rodent heart disease models across time.
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Endothelial cell senescence promoting endothelial dysfunction has been
suggested to contribute to the development of age-related vascular disorders.
Senescence is characterized by an irreversible cell cycle arrest involving the
p53/p21 pathway and oxidative stress. The present study has evaluated the
level of vascular senescence and oxidative stress in internal mammary artery
segments from 20 aged patients undergoing bypass surgery with or without
risk factors including hypertension and diabetes.Patients were 60 to 85 years
old. After removal, the internal mammary artery segment was incubated in a
physiological salt solution, transported at room T°C to the laboratory and pro-
cessed within 3 h. Segments were cleaned of fat and connective tissues and cut
into rings of 3-4 mm length. Rings were then embedded in OCT tissue Tek,
stored at -80°C for subsequent analysis. Senescence markers were assessed by
immunofluorescence staining, and the level of oxidative stress using the
redox-sensitive probe dihydroethidine in 14 μm sections. In normotensive and
non-diabetic patients, a low level of both oxidative stress and p53 and p21 was
observed throughout the arterial wall including the endothelium and neo-
intima. These markers were increased in sections of hypertensive patients
and was most pronounced in hypertensive and diabetic patients. The present
findings indicate that oxidative stress and senescence are observed in the
internal mammary artery of aged patients and that these effects are more pro-
nounced in patients with risk factors including hypertension and diabetes.
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Introduction: Aging is associated with an endothelial dysfunction, charac-
terized by a decrease of nitric oxide (NO) production, which is a risk factor of
development of cardiovascular diseases. However, the direct link between
endothelial dysfunction and aggravation of cardiac function in aging is not
established. We reported previously a new potent therapeutic approach of car-
diovascular disease, based on inhibition of protein tyrosine phosphatase 1B
(PTP1B), which both increases NO production (via restored PI3K/Akt/eNOS
signaling) and reduces cardiac dysfunction in both post-ischemic heart failure
and aging, however the exact role of endothelial PTP1B in this setting is
unknown. To evaluate the endothelial and cardiac consequences of endothelial
PTP1B deficiency (endoPTP1B-/-) in a mouse model of aging.
Material and methods: EndoPTP1B-/- mice were developed by crossing
LOX-P PTP1B mice with mice expressing CRE under the control of the endo-
thelial promoter Tie2, or wild-type (WT). The evolution of cardiac function
was assessed by echocardiography at different time points and the vascular
function was evaluated ex vivo at 24 months.
Results: Compared to young (3 month-old), WT mice aged (24 month-old)
showed a markedly impaired flow-mediated dilatation of isolated mesenteric
arteries (3 months: 40±4%; 24 months: 1±1%; p<0.001), which was improved
in endoPTP1B-/- mice (17±3%; p<0.001 vs. WT 24 months). This restored
response in aged endoPTP1B-/- mice was abolished by a NO-synthase inhib-
itor, suggesting a restored NO production. In WT mice, aging decreased stroke
volume (3 months: 0,070±0,002%; 24 months: 0,065±0,005%; p<0.001) and
cardiac output (3 months: 37±1%; 24 months: 29±2%; p<0.001) and these
parameters were improved in endoPTP1B-/- mice (24 months: 0.081±0,011%
and 34±2%; respectively, p<0.05).
Conclusion: In aged mice, endoPTP1B deficiency induced an improve-
ment of endothelial function, and also tended to improved cardiac function.
These results provide a direct demonstration of the beneficial effect of endo-
thelial protection in aging.
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Background: Anxiety and depression are two common psychic entities
among coronary patients. They are often sub-diagnosed. Several studies dem-
onstrated that they aggravated the morbi-mortality of the coronary patient. The
objective of this study was to quantify the anxiety and the depression in cor-
onary artery bypass grafting patients (CABG), to determine the effect of the
revascularisation and to find a relation between depression and morbi-
mortality.
Method: 64 patients were admitted for a coronary event and divided in
two groups. PTCA (N = 34) and CABG (N = 30). The anxiety and the depres-
sion were measured by two scales of psychological self-assessment (HAD,
BDI) in three time; T1 (To the announcement of the disease), T2 (3 weeks
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